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maintained, those who experienced telomere lengthening were 56% less likely to die (HR
0.44,95% Cl, 0.23-0.87).

Conclusions

In patients with coronary heart disease, an increase in leukocyte telomere length over 5
years is associated with decreased mortality.
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Statistical Analyses

< ! ! )
$ ! $
$ ) 8
I $ I )
$ A $ - #$ %.!
A > 0! 13
0 1 0 1)
> $ 6 H'$ #
"$ H % H#%
* ! ! ,+5l,
$
A C D
98 > 8
! A $ A
! A 0 < 1 9 !
A ) A !
) 8 $ !
! $ 8% A 0
1
I
- 3% I
)
0 8 1% ! 9
! A
( $ ! :
! % "#0: 9 $ 9 T [
Results
) >
! ) , $ ! #
! 8 $ #' 1 H#!
8 , ! ! 8
$ | | 7
| | $ | 8
$ I A $ ! <
' $ ! 8
| 8 )
! $ $ $ 8%
A
* ! %K % $ 7S ) !
! 0, $) #1D % ( !
#( A $
O'# 1 ! ! ( !
0 '$2? %$'( 9% WM 6F< 1 A $ 8$!
$ 8 $ 1 A $ $ $

PLOS ONE | DOI:10.1371/journal.pone.0160748 October 26, 2016 5/12



Telomere Shortening and Mortality

Table 1. Characteristics of particip ants by change in telomere length during the previou s 5years .

5-Year Change in Leukocyte Telomere Length
Variable Shortene d Maintaine d Lengthene d P value
N =203 N =203 N =202
Range (base pairs) -1012t0-169 -167t0 113 11410 1245
Average base pairs/year -202 to -34 -33t022.6 22.810249
Age, yrs 69 “9.5 66 “9.9 63 “10.2 0.001
Male 184 (91) 167 (82) 148 (73) 0.001
White 125 (62) 124 (61) 113 (56) 0.249
Income $20,000 84 (42) 93 (46) 96 (48) 0.230
High school education 174 (86) 176 (87) 184 (91) 0.125
BMI, kg/m2 28.3 “4.6 289 “5.4 28.6 “5.4 0.499
Waist-hip ratio 0.98 “0.08 0.94 “0.08 0.94 “0.08 0.001
Current smoking 34 (17) 31(15) 36 (18) 0.756
History of HTN 144 (71) 144 (71) 137 (68) 0.496
History of Ml 111 (55) 100 (49) 106 (52) 0.582
History of Stroke 33 (16) 20 (10) 22 (11) 0.100
History of HF 35(17) 27 (13) 28 (14) 0.370
History of DM 52 (26) 48 (24) 46 (23) 0.504
Systolic blood pressure, mmHg 132 “19 133 “21 133.05 “20 0.630
Exercise capacity, METS 7.49 “2.96 8.10 “3.41 8.32 “3.23 0.012
LV ejection fraction 63 “8 63 “10 62 “9 0.062
HDL, mg/dl 45 “12 46 “15 47 “15 0.109
LDL, mg/dl 102 “33 108 “36 102 “31 0.916
C-reactive protein, mg/L 3.2 “4.0 4271 4.3 “8.2 0.100
Serum creatinine 1.2 “0.8 1.0 “0.4 1.1 “0.5 0.077
Baseline telomere length (bp) 5562 “577 5390 “523 5536 “465 0.609
5-year telomere length (bp) 4971 “204 5230 “165 5661 “260 0.001
Number (%) or mean “SD
doi:10.131/journal.pon®160748.t001
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Fig 1. Mortality by decile of 5-year change in telomere length (p for trend <0.001).
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Table 2. Mortality by decile of 5-year telomere change.
Decile Range (base pairs) Averag e base pairs/year Number of study participants Number (%)who died

1 -1012 to -371 -202to0 -74 61 28 (46%)
2 -370to0 -275 -74to -55 61 22 (36%)
3 -274t0-184 -55t0-37 61 22 (36%)
4 -184t0-102 -37 to -20 61 16 (26%)
5 -99to0 -32 -20to -6 60 20 (33%)
6 -32to 54 -6to 11 61 11 (18%)
7 56 to 148 111030 61 7 (11%)
8 148 to 268 30 to 54 61 8 (13%)
9 27910 429 56 to 86 61 8 (13%)
10 430to 1245 86 to 249 60 7 (12%)

doi:10.131/journal.pon8160748.t002
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Table 3. Associati on between 5-year telome re change [entered as a continu ous variable , per stan-
dard deviation (325 base pair) increase] and mortality in 608 study particip ants.

Hazard Ratio (95% ClI) P value
Unadjusted 0.64 (0.54-0.76) 0.001
Model 1 0.74 (0.61-0.88) 0.001
Model 2 0.77 (0.64-0.91) 0.003
Model 3 0.76 (0.61-0.94) 0.01

Model 1 = adjusted for age, sex

Model 2 = adjusted for age, sex, HDL, and smoking

Model 3 = adjusted for age, sex, waist to hip ratio, exercise capacity, LV ejection fraction, serum creatinine,
and year 5 telomere length

doi:10.B71/journal.pon8160748.t003
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Fig 2. Survival in 608 patients with coronary heart disease, stratified by change in telomere length during
the previou s 5years (overall log rank test p<0.0001).
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Table 4. Associati on between category of 5-year telomere trajectory and mortality .

Shortene d Maintain ed Lengt hened
N =203 N =203 N =202
HR (95% CI) P value HR (95% CI) P value
Unadjus ted 1.62 (1.12-2.34) 0.01 reference 0.53 (0.33-0.87) 0.01
Model 1 1.52 (0.99-2.32) 0.05 0.50 (0.28—-0.90) 0.02
Model 2 1.33(0.87-2.04) 0.19 0.59 (0.33-1.07) 0.09
Model 3 1.32(0.84-2.08) 0.23 0.44 (0.23-0.87) 0.02
Model 1 = adjusted for Y5 telomere length
Model 2 = adjusted for age, sex and Y5 telomere length
Model 3 = adjusted for age, sex, year 5 telomere length, waist to hip ratio, exercise capacity, LV ejection fraction and creatinine
doi:10.131/journal.pon®160748.t004
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$3 Fig. Distribution of leukocyte telomere length at baseline and after 5 years of follow-up
(reproduced from Farzenah-Far, PLOS One 2010).
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